The prospect that modifying just one mutated letter in a genomic sequence could save millions of lives has spawned a growing discipline called personalized medicine (PM). Where PM focuses on bringing greater precision to individual treatments, the genetics revolution also invites questions about how genetics testing and genetics reference panels can be applied in a public health context. Some voice concerns that the growth of PM will shift us back to an emphasis on the medical model for health advancement with undue focus and investment on individual rather than societal solutions. This editorial introduces precision health promotion and defines it as "the personalized design of lived experiences that foster improved health and well-being for individuals within the context of their families, organizations and communities."
Ever the researcher, before I mailed my spit (and the DNA therein) to one of the consumer genetic testing services, I sent a text to my siblings and asked them to send me their assumptions about our family ancestry. I would be the first in our family of 11 kids to put my chromosomes up against our family lore about our family tree. As anticipated, there was uniform agreement that the Terry clan was at least 50% German: Our Mom's maiden name was Fuchs and her grandfather was a Schleppenbach who traveled from Deggendorf, Germany in 1885 to settle in Albany, Minnesota at age 20. The tree branches on our Dad's side were less accessible but there was general agreement that he descended from a mix of brooding Englishmen and hot-blooded Irishmen. I've been content with this mutt-like set of traits and feel my siblings bring a comfortable blend of neurotic British amicability that nicely counters our efficient, stoic Germanic persona. My interest in learning more about my ancestors had more to do with considering how genetics should be informing our profession's work in health promotion than it did with finding more branches on our tree.
Notwithstanding nature versus nurture debates about whether my personality is more endogenous or exogenous, it came as a surprise that my DNA matches the DNA of a reference panel of only 6% from Germanic Europe. Most of me is made up of reserved brooders with 53% of my forbearers coming from England, Wales, and Northwestern Europe, and 37% coming from Ireland and Scotland. Scotland is deemed by many historians to be the ultimate melting pot, and this insight into our mix would explain my Mom's stunning auburn hair and the fiery red hair of some of my nieces and nephews. What's altogether more interesting than whether I should now flout some ineffable personal tendencies (I think I could sport a Scottish kilt just fine) is whether the wave of genetic testing to come could foster a movement toward more precise approaches to health promotion.
Ever since the Human Genome Project, 1 we have been experiencing what 60 Minutes described as the "genetic revolution." 2 Millions die worldwide from genetic diseases such as sickle cell anemia, but researchers are experimenting with modified stem cells and enthusing about the real possibility that they are within reach of a cure. The prospect that modifying just 1 mutated letter in a genomic sequence could relieve millions of a disease characterized by "bone-crushing" pain would seem to hold nothing but positive promise and has spawned a growing discipline called "personalized medicine" (PM).
As John LaPook notes in the 60 Minutes story, with 7000 genetic diseases with known mutations, the revolution has only just begun. And the word revolution seems especially apt given the movement is already being met with fierce resistance. At the same time, countless patients are desperately praying for more funding for stem cell research, legal, and ethical issues about "playing God" are being debated. To wit, a Chinese court sentenced genomics scientist He Jiankui to 3 years in prison after he genetically engineered newborn twins, born of an HIVpositive father, to be HIV resistant. 3 He Jiankui announced that his laboratory had "created" Lulu and Nana, the world's first genetically altered babies, after which 122 Chinese scientists called for more government oversight of the genetic medical practice. They condemned this new use of "clustered regularly interspaced short palindromic repeat (CRISPR)-Cas9," the technology used in Jiankui's experiment, as "crazy" and called it "a huge blow to the global reputation and development of Chinese science." 4 Still, even though creating better babies through science is obviously ahead of its time, ever more patients and practitioners are benefitting from the more generalized uses of genetic testing that is bringing greater precision to their treatment recommendations. One description of PM nicely balances the pharmacogenetics aspects with the prevention aspects of PM where Vogenberg and colleagues suggest a profile of a patient's gene variations can guide the selection of drugs or treatment protocols that minimize harmful side effects or ensure more successful outcomes. PM can also indicate an individual's susceptibility to certain diseases before they become manifest, allowing physicians and patients to design a plan for monitoring and prevention. 5 Borrowing from this type of definition, PM is often simply referred to as the right treatment at the right time for the right person.
The Genetics Revolution and Health Promotion
Where PM focuses on bringing greater precision to individual treatments, the genetics revolution also invites questions about how genetics testing and genetics reference panels and databases can be applied in a public health context. The terms "precision population health," 6 "precision heath," 7 or "wellness genomics" 8 all reflect fresh thinking about how best to put genetics information to work on behalf of improving health at the population level. In reviewing the arguments for how, if, and when to apply genetics screening, competing views emerge. Some voice concerns that the rapid growth of PM is shifting us back to inordinate investments in individual fixes rather than societal-level solutions. The worry that PM is medical-model thinking warmed-over harkens to a deterministic view where faulty genes are like broken bones that need repairing; it is easy to be compassionate about suffering from such an obvious cause. This philosophy resides in contrast to a probabilistic view that genetics information should instead be used to help us do the greatest good for the greatest number. That is, very few would benefit individually from routine genetic screening, but information gleaned from routine screenings of newborns, for example, could greatly benefit at-risk populations.
An alternative view invites deliberation about how PM and precision population health could be complementary fields with genomics-abetted big data serving as a common driver of innovations in both disciplines. This view invites a convergence of biological and social sciences where genetics databases and artificial intelligence are new tools to be put to work in resolving social determinants of health alongside preventing and resolving genetic diseases and intractable medical conditions. As with most difficult debates, I'd venture the wisdom is somewhere in the middle. It seems likely that pharmacogenetics is fraught with commercial incentives to work downstream and shift more of our finite medical spending to repairing individual stem cells. Nevertheless, if populationlevel genetics screening is grounded in frameworks such as PRECEDE-PROCEED, health education's most well-studied planning approach, and informed by public health tenets such as the socio-ecological model, then genomics could also draw more resources upstream.
A Proposed Definition for Precision Health Promotion
When genomic databases are conjoined with other epidemiological and social determinants of health-related databases, such could create a vast opportunity to build the right health promotion initiatives, interventions, and ecosystem reforms at the right time for the right communities. The definition of health promotion I cite most often is from Larry Green and Marshall Kreuter: "any combination of learning experiences designed to facilitate voluntary actions conducive to health." 9 Technically, it is a definition of "health education" within the context of the health promotion discipline's seminal book on "health program planning." Nevertheless, I find it passes timehonored tests of relevance for a field that has traversed from lifestyle medicine to wellness to achieving well-being and building cultures of health. In building a consensus definition, Green and fellow framers eventually replaced the initial words "behaviors conducive to health" with "actions conducive to health." They recognized the word "behaviors" was too narrow for a definition intended to engender a socioecological model sensibility. Using "actions" in the definition was more inclusive of the policies and environmental changes needed to affect population-level, not just individual-level, health improvements. 10 As the emergent debates about the best ways to exploit the genetics revolution indicate, our profession is at another such juncture where we need to strike the right balance in the use of genomics that advances both individual and social responsibility for health. Related to this, I have already sensed that the fascination with genetic screening as an assessment tool too often comes without a concomitant plan for genomics-inspired educational or policy interventions. I have argued previously on these pages that recent studies concluding that worksite wellness didn't work have been based on intervention designs that reinforced my long-standing concern that employers routinely overassess and underintervene. 11 Researchers without training in health promotion fall into the oxymoronic notion that a "program" of screening and health education classes represents a comprehensive approach to wellness. To be sure, if the study is about a program, it's not about "comprehensive learning experiences" that evoke "actions conducive to heath."
What is "precision health promotion"? I don't think such a moniker is yet in use, so in the interest of coining yet another genetics revolution inspired term, I define precision health promotion as "the personalized design of lived experiences that foster improved health and well-being for individuals within the context of their families, organizations and communities." A "lived experience" is generally thought of as those moments when we are so engaged in our environments that the moment, the experience, shapes our thinking and behavior and that of those around us. Joining together the disciplines of phenomenology and health education, lived experiences are those learning experiences or place-based environmentally informed experiences that fuel our understanding and influence our attitudes and beliefs. Precision health promotion suggests that genetics information could be as influential in health improvement as is culture or education. Although the jury is still out on whether learning experiences spawned by new genetic information will prove to be as influential as other lived experiences, there is no doubt it will enable precisely personalized learnings about the influence of our families and ancestors on our biological makeup, if not our personal dispositions.
Health promotion works best when it's personal but, to be sure, precision health promotion is not simply a new program tailored according to my genetic profile. No one knows where my newfound Scottish ancestry may take me but, if designed right, what I'm learning could be conducive to profoundly impactful lived experiences to come. Many of us have had the lived experience of benefiting from an inspiring teacher or mentor who changed our thinking and life's trajectory. More still have experienced the life-affirming gift of a supportive life partner or of a great job that aligns with our life's purpose. Some who have had the good fortune of experiencing a full immersion into another culture know how life-changing that can be. So too would be the intentional design of organizations and communities grounded in a culture of health and responsive to individual differences. Precision health promotion, then, to borrow from the common definition for personalized care, is when the right lived experience is designed with and for the right person at the right time. It's an experience that fully considers how changes in their organizations, families, or communities can foster or diminish their personal health and well-being.
Genetic testing will come to play a vital role in precision health promotion but based on this definition of personalized design of lived experiences, genetic screening, and education needs to be intentionally imbedded alongside other precisionenabling variables such as social determinants, health education, and environmental supports. Where "designer babies" will undoubtedly stay a controversial notion for decades to come, the prospect of more precise and personalized social engineering will hold far less stigma. Indeed, designing a social utopia where lived experiences are steeped in happiness, health, and well-being has been the quest of philosophers, social scientists, and community leaders for ages. This definition for "precision health promotion" will not resolve nature versus nurture debates but, rather, aims to be informed by the best of both. 
